Recombinant human thrombopoietin (TPO) stimulates erythropoiesis by inhibiting erythroid progenitor cell apoptosis.
Thrombopoietin (TPO) has been reported to stimulate erythropoiesis, but the stimulatory mechanism has not been defined. To address this issue, we performed serum-free cell-culture experiments with recombinant human TPO and purified human progenitor cells. We found that TPO alone was able to stimulate the megakaryocyte colony formation in serum-free cultures, but erythroid colonies were never observed. Only in the presence of EPO (erythropoietin) +IL-3 was TPO able to stimulate a small increase (approximately 25%) in erythroid colony formation. Accordingly, we hypothesized that TPO might have an effect on erythroid progenitor cell viability, rather than a direct stimulatory effect. To test this idea, CD34+ cells were cultured for 7d in serum-free methylcellulose in the presence or absence of TPO, after which time KL+ EPO was added to the cultures. Cells which were pre-cultured for 7 d in the presence of TPO gave rise to approximately 6 times as many burst forming unit-erythroid (BFU-E) colonies as cells which were pre-cultured in the absence of TPO. Further, when primitive CD34+, Kit+ MNC were cultured for 3-7 d under serum-free conditions in the presence or absence of TPO, significantly fewer cells cultured in the presence of TPO displayed apoptotic changes when compared to cells cultured in the absence of TPO. Taken together, these results suggest that TPO has little direct stimulatory effect on erythroid progenitor cells, but might indirectly enhance erythropoiesis by preventing very early erythroid progenitor cells from undergoing apoptotic cell death.